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this complex quantity), the intensity of the light is obtained by multiplication by the conjugate complex quantity.
That equations (53), (54), and (55) are a real solution of the differential equation (52) can be shown by taking the differential coefficients with respect to r and <p* Also the boundary condition (49) is fulfilled when the minus sign is used in (53), since for 0 — O and 0 = 27t, y = y', <r = cr'. The boundary condition (50) is fulfilled when the plus sign is used
in (53). since — = — ——• for 0 = o, and since the differential WJ'           3-3-      r 30
coefficient with respect to <p of the two terms in the brackets of (53) take opposite signs for 0 = o or 0 = 2?r. Furthermore, that (53) is a solution corresponding to the assumed case of a plane wave from an infinitely distant source lying in the given direction will be seen from a more detailed discussion. But it is first necessary to consider a very important point. If the point P0, for which ^ is to be calculated, be made to execute a complete revolution in the ;ir#-plane about the edge of the screen and at a fixed distance rfrom it, then 0 increases an amount zn. s does not regain its original value, because, on account of the factor sin •&(<•/> T 0'), cr and <r', in the change from 0 to 0-J-27T, have changed their signs, s is therefore not a single-valued function of the coordinates. But the physical meaning of s demands that it be single-valued. This demand can at once be satisfied if, in the change of 0, PQ be never allowed to pass through the screen.- This restriction will be made, so that 0 is allowed to vary only between o (the shadow side of the screen) and 27t (its light side).
Three regions are to be distinguished within which s must be treated differently:
i. The region of the shadow: o < 0 < 0'. From (55), <r and o"' are negative. Hence, for an infinitely large value of r, s is zero.
* The way in which Sommerfeld reached this solution cannot here be presented, as it would require too long a mathematical deduction.source. by S and S', so that,ot large in comparison.-mentioned article by Schutt.
